organic compounds 



Acta Crystallographica Section E 

Structure Reports 
Online 

ISSN 1600-5368 

4-(4-Bromophenyl)-2-oxo-1,2,5,6-tetra- 
hydrobenzo[ft]quinoline-3-carbonitrile 

Abdullah M. Asiri, a Hassan M. Faidallah, 3 
Abdulrahman O. Al-Youbi, a Khalid A. Alamry a and 
Seik Weng Ng b a * 

a Chemistry Department, Faculty of Science, King Abdulaziz University, PO Box 
80203 Jeddah, Saudi Arabia, and b Department of Chemistry, University of Malaya, 
50603 Kuala Lumpur, Malaysia 
Correspondence e-mail: seikweng@um.edu. my 

Received 7 August 201 1 ; accepted 1 9 August 201 1 

Key indicators: single-crystal X-ray study; T = 100 K; mean cr(C~C) = 0.003 A; 
R factor = 0.032; wR factor = 0.094; data-to-parameter ratio = 14.7. 



Experimental 

Crystal data 

C 20 H 13 BrN 2 O 
M, = 377.23 
Monoclinic, C2/c 
a = 22.6906 (5) A 
b = 8.5060 (2) A 
c = 17.6112 (5) A 
P = 106.498 (3)° 

Data collection 

Agilent SuperNova Dual 
diffractometer with Atlas 
detector 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2010) 
T min = 0.420, T m;lx = 0.541 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.094 
S = 1.06 
3244 reflections 
221 parameters 



0.032 



V= 3259.13 (14) A J 
Z = 8 

Cu Ka radiation 
jtt = 3.50 mm~' 
T = 100 K 

0.30 x 0.25 x 0.20 mm 



6063 measured reflections 
3244 independent reflections 
3132 reflections with / > 2o(I) 
R iM = 0.022 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.56 e A~ 3 

APmi,, = -0-57 e A~ 3 



In the molecule of the title compound, C 2 oH 13 BrN 2 0, the 
tetrahydrobenzo[/i]quinoline fused-ring system is buckled 
owing to the ethylene -CH 2 CH 2 - fragment, the benzene ring 
and the pyridine ring being twisted by 17.7 (1)°. The 
4-substituted aromatic ring is bent away from the pyridine 
ring by 82.3 (1)° in order to avoid crowding the cyanide 
substituent. Two molecules are linked by a pair of N— H- ■ O 
hydrogen bonds to form a centrosymmetric dimer. 

Related literature 

For background to the anticancer properties of this class of 
compounds, see: Rostom et al. (2011). 



O 




Br 



Table 1 

Hydrogen-bond geometry (A, °). 



D-U-A 


D-H 


U-A 


D-A 


D-U-A 


Nl-Hl-Ol' 


0.86 (3) 


1.96 (3) 


2.807 (2) 


172 (3) 



Symmetry code: (i) — x + 1, — y + 1, — z + 1. 



Data collection: CrysAlis PRO (Agilent, 2010); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
X-SEED (Barbour, 2001); software used to prepare material for 
publication: publCIF (Westrip, 2010). 

The authors thank King Abdulaziz University and the 
University of Malaya for supporting this study. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: XU5291). 
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Comment 

The compound (Scheme I) belongs to a series of cyano-pyridinones that have been evaluated for their anticancer properties 
(Rostom et ah, 2011). The tetrahydrobenzo[/i]quinoline fused-ring system is buckled owing to the ethylene -CH2CH2- 
fragment, the benzene ring and the pyridine ring being twisted by 17.7 (1)°. The 4-subsituted aromatic ring is bent away 
from the pyridine ring by 83.2 (1) 0 in order to avoid crowding the cyanide substituent (Fig. 1). Two molecules are linked 
by an N — H-0 hydrogen bonds to form a centrosymmetric dimer (Table 1). 

Experimental 

A mixture of/?-bromobenzaldehyde (1.85 g, 10 mmol), 1-tetralone (1.46 g, 10 mmol), ethyl cyanoacetate (1.1 g, 10 mmol) 
and ammonium acetate (6.2 g, 80 mmol) in absolute ethanol (50 ml) was refluxed for 6 h. The reaction mixture was allowed 
to cool, and the orange precipitate that formed was filtered, washed with water, dried and recrystallized from ethanol; m.p. 
>630 K. 

Refinement 

Carbon- and nitrogen-bound H atoms were placed in calculated positions [C — H 0.95 to 0.99 A, (7i S0 (H) 
were included in the refinement in the riding model approximation. 

The amino H atom was located in a difference Fourier map and was freely refined. 
Figures 



Fig. 1. Thermal ellipsoid plot (Barbour, 2001) of C 2 oHi 3 BrN 2 0 at the 70% probability level; 
hydrogen atoms are drawn as spheres of arbitrary radius. 



= 1.2£/eq(C)]and 
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4-(4-Bromophenyl)-2-oxo-1,2,5,6-tetrahydrobenzo[/i]quinoline- 3-carbonitrile 



i 1*1 ; t* in i n n in 

yctlLll LI Li I Li 




/ ' T T I - ) "XT f~\ 

C2oHi3BrN 2 0 


_F(000) = 1520 


M r = 377.23 


D x = l.538 Mgm -3 


Monoclinic, C2/c 


Cu Ka radiation, X = l .54 1 84 A 


Hall symbol: -C 2yc 


Cell parameters from 4349 reflections 


a = 22.6906 (5) A 


9 = 4.2-74.3° 


b = 8.5060 (2) A 


\i = 3.50 mm 1 


c= 17.6112 (5) A 


T= 100 K 


(3= 106.498 (3)° 


Octahedron, yellow 


F= 3259.13 (14) A 3 


0.30 x 0.25 x 0.20 mm 


Z=8 





Data collection 



Agilent SuperNova Dual 

diffractometer with Atlas detector 

Radiation source: SuperNova (Cu) X-ray Source 

mirror 



Detector resolution: 10.4041 pixels mm 
co scans 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2010) 



= 0.420, T m 



0.541 



3244 independent reflections 

3132 reflections with / > 2o(7) 
R int = 0.022 

^max — 74.4°, 0 m i n — 5.2° 

h = -21-+27 
k = -7^W 
1 = -14-»21 



6063 measured reflections 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 20(^)1 = 0.032 

wRiF 2 ) = 0.094 

S= 1.06 

3244 reflections 
221 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = V[o 2 (F 0 2 ) + (0.0634/ 5 ) 2 + 3.4873P] 

where P = (F D 2 + 2F 2 )/3 

(A/o) max = 0.001 

Apmax = 0.56 e A~ 3 

Ap m i„ = -0.57 e A~ 3 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 

x y z U iso */U e0l 

Brl 0.918537 (8) -0.05660 (2) 0.742895 (12) 0.02179 (11) 



sup-2 



supplementary materials 



U 1 


U.j / 3oy yl) 


Ci ClAOA (\ 0\ 

u.jjUoy (io) 


A cii/ic /i a\ 

U.J 1 14j (1UJ 


A A7/1 1 (1\ 

U.UZ41 (3 ) 


XT 1 

JN 1 


U.j3 /ZZ (/) 


Pi 1AAC /7\ 

U.iUyj yl) 


A CCC/17 A\ 

U. j j j4 / (1U) 


A A 1 77 (1 \ 
U.U1 11 (3) 


INz 


A 71/1 co /o\ 
U. /34js (5 J 


Ci c 1 on (i\ 
u.j iyu (3 ) 


A ^770fl (\ T\ 

U.j /zoy (1ZJ 


A A7£/1 fA\ 

U.UZ04 (4 ) 


CI 


A C/1 /I £7 /Tl\ 

U.j44o / (y) 


Pi 1 /;OT C-i\ 

U.looz yl) 


a cm 7 1 c\ ~\ \ 

u.jyj /I (11) 


A A 1 £7 (A \ 

U.Ulo / (4) 


Cz 


u.4oyoz (y ) 


Ci no/i 
U.U5Z4 (Zj 


A /iAA 1 1 ('1 7\ 

U.oUUIZ (IzJ 


A A 1 7C (A \ 
U.U1 / J (4 ) 


C3 


A A 1 77A fd\ 

U.43Z /u (y) 


A 1 C/1 fl 

u.i j4y (z) 


A C 07/1 /I (\ T\ 
U.JO/44 (12) 


A A 1 AC (A \ 
U.Uiyj (4) 


I I T 

ri3 


A /170/1 
U.4-Zo4- 


A T^IO 


n c 7 c 1 
U.j / j 1 


A A71* 

U.UZ3 


C4 


u.ioiyu (iu) 


U.Uooo (Z) 


A CAT7/1 /1 /1\ 
U.jyz /4 (14) 


A A771 ( A\ 
U.UZZ3 (4) 


i ii 

ri4 


a i/i 17 
U.343Z 


n 1 1 07 
U. 1 lo / 


A CO/1 O 

U. Jo4o 


A A77* 
U.UZ / 




a ioo in (\ci\ 
U.3oolU (1U) 


u.uyi j yj ) 


A /iAQ7 1 /I 1\ 

u.ouy /i (i j) 


A A7/1/1 ( A \ 

U.UZ^^ y\ ) 


rij 


a i ci i 
U.3j33 


Pi 1 C 1 A 


A £ 1 

U.olzi 


A A7A* 

u.uzy^ 


Co 


r\ a a a m /1 a\ 
U.444yz (1U) 


A 1 /il *7 /1\ 

-U.lo3 / l i) 


A /COOO C ^1 1 \ 

U.ozzoj (13) 


A A7/1 A (A \ 

U.U24U (4) 


hlo 


U.44o / 


Cl T7TO 

— U.Z /Zo 


A /il/lfl 

u.oj4y 


A A7A* 

u.uzy 


c/ 


a /i a/;i o ^1 a\ 
U.4yo3o (1U) 


A A*7AA 

— u.u /yu (Z) 


A /i 1 07A /1 T\ 

U.olo /U (12) 


A A7A1 (A \ 

U.U2U3 (4) 


Co 


a ccoa/i /a\ 
U.JJ5U4 (y) 


A 1 C/i/1 /1\ 

— U.l jo4 (3) 


A /il 1 77 t\ A \ 
U.OJl / / (14) 


A A7C1 ( A\ 

U.UZJ3 (4) 


no A 


A C/T7A 

u. jozy 


n inn 

- u. iyiz 


A COA1 

U. joUj 


A A1A* 

U.U3U 


lion 

rio\b 


a c/ta7 
U. joUZ 


A T^AC 

— U.ZjUj 


U.ooj j 


A A1A* 

U.U3U^ 


cy 


a £1 nn i m a~\ 
U.OlUUl (1U) 


A A/1/1/1 

— U.U444 (ZJ 


A £71 71 (\ A \ 

U.o/lZJ (14) 


A A7/1A /'CA 

U.UZ4U (j ) 


I IQ A 

1 IVA 


A £Ad£ 

u.ouyo 


A dlA 1 
U.UZ^ 1 


A 77/i/l 

U. /Zu4 


A A7Q* 

u.uzy 


TTflD 


a £/i fin 

u.o4yy 


A AA17 

- u.uy^z 


A £770 

U.u /Zo 


A A7A* 

u.uzy 


r^i a 
C1U 


a £Ai 1 A fQ\ 
U.0U3 14 (y J 


A 1 AO O 

U. lU5o yl) 


A £7£/1 C (\ 1 \ 

U.oZd4j (11) 


Cl Cl 1 C 1 (A \ 

U.Ulol (4 ) 


Cl l 


U.OJ4UO [y ) 


Ci 1 q&ci fy\ 
u. iyou yi) 


A £ 1 QA£ / 1 1 \ 

u.oiyuo (11) 


A A 1 7Q ( A\ 

u.ui /y (4 ) 


i 7 

Clz 


a /C/i/ioc /a\ 
U.044&J [y) 


A 1 1 A A 

u.iiyy yl) 


A C OAC1 /1 1 \ 

U.joUjj (11) 


A A 1 77 (A \ 
U.UI / / (4) 


r^i i 
C13 


Ci ^0/170 fQ\ 

U. 3o4Zo {y ) 


Ci /1A7C ^'7^ 

U.4UZ3 yl) 


a ^/i£^i /'i 7^ 
U. j4d j j (1-^J 


A A 1 70 ( A\ 

U.UI /o (4 ) 


C14 


a £aca/i /1 a\ 
U.oy!)U4 (1U) 


A /1 1 /i/i /">\ 

U.43oo (z) 


A C7C1 1 f \ 1\ 

U.j /jjl (13) 


A A 1 Al (A \ 

U.Uiy3 (4) 


1 c 

Cl J 


Ci 71 QCiQ fQ\ 
U. / loUo (o J 


Ail/17 

U. 1 34 / yl) 


A £CAQ 1 /"| 1 \ 

u.ojuy i (ii) 


A A 1 7£ ( A\ 
U.UI /O (4) 


Clo 


a *7/i ^in (\ Ci\ 
U. /4j 3U (1U) 


Ci A^7fl ^1\ 

u.u j /y (j j 


u.jyyoo (13) 


A A7C7 ( c\ 

U.UZjZ (j ) 


iii/. 

hllo 


a mo 
U. IIDS 


A A/1 /I O 

U.U445 


A C A C/i 

U. j4jo 


A A1A* 

U.U3U^ 


Cl / 


Ci oa/1 nn (\ Ci\ 
U.mJ4yU (1U) 


A AAAA f1\ 

U.UUUU yj ) 


A £7£C0 /'I 7\ 

U.oZojo (1Z) 


A A7C 1 (A \ 

U.UZjI (4) 


I I 1 "7 

hll / 


a 071 i 


A AC1 T 

— U.Uj3z 


A C A 1 £ 

u.jyio 


A A1A* 

U.U3U* 


C18 


a oTicm /a\ 

u.oioyi (y) 


A m 1 /C 

U.Uzlo (z) 


A "7ACT 1 /1 T\ 

U. /Uj31 (12) 


A AlOT / A \ 

U.U18Z (4) 


C19 


0.81110(9) 


0.0985 (2) 


0.75721 (12) 


0.0194 (4) 


H19 


0.8340 


0.1127 


0.8110 


0.023* 


C20 


0.75125 (9) 


0.1550 (2) 


0.72992 (12) 


0.0200 (4) 


H20 


0.7330 


0.2073 


0.7652 


0.024* 


HI 


0.5015 (13) 


0.349 (3) 


0.5343 (15) 


0.026 (7)* 



Atomic displacement parameters (A ) 





U n 


U 22 


C/ 33 


U 12 


t/ 13 


U 2i 


Brl 


0.01372 (15) 


0.02727 (16) 


0.02247 (15) 


0.00536 (7) 


0.00206 (10) 


0.00254 (7) 


Ol 


0.0149 (7) 


0.0195 (7) 


0.0366 (9) 


0.0000 (6) 


0.0050 (6) 
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Geometric parameters (A, °) 
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